On the mechanism of action of cholera toxin on isolated rat adrenocortical cells. Comparison with the effects of adrenocorticotropin on steroidogenesis and cyclic AMP output.
The effects of cholera toxin on isolated rat adrenocortical cells have been investigated. Both steroid and cyclic AMP output from adrenal cells were increased by the toxin in a dose dependent fashion. The concentration of toxin for half maximal stimulation for both of these responses was about 40 ng/ml. Maximal steroidogenesis and cyclic AMP output was obtained with similar concentrations of the toxin. A correlation was observed between the low amounts of cyclic AMP produced in response to all doses of cholera toxin and to physiologically significant concentrations of adrenocorticotropin (ACTH) (less than 0.1 munit/ml; i.e. submaximal for steroidogenesis in this system). This was in direct contrast to the much higher levels of cyclic AMP generated by concentrations of ACTH greater than 1 munits/ml. Time course studies demonstrated a time-lag between toxin addition and steroid response of at least 40 min. Binding of cholera toxin to adrenal cells was rapid and was 90% complete within 15 min at both 37 and 0 degrees C. These data indicate that most of the delay in response to cholera toxin is due to processes subsequent to the initial binding interaction. Following the initial delay the subsequent maximal rate of steroidogenesis brought about by cholera toxin was very similar to that obtained with a concentration of ACTH that was maximal for steroidogenesis. Significant increases in cyclic AMP levels were detected about 20 min before increased steroidogenesis was apparent. Possible explanations for this result are considered. The results presented indicate great potential use for cholera toxin in the study of adrenal steroidogenic control mechanisms, particularly at the level of receptor mechanisms and the role of cyclic AMP.